Chemical ionization mass spectrometry utilizing an isotopically labeled reagent gas  by Ligon, Woodfin V. & Grade, Hans

J Am Sot Mass Spectmm 1994,5,596-598 CIMS UTILIZING LABELED REAGENT GAS 597 
Utilizing a labeled reagent gas, the problem is 
greatly simplified. For example, consider the spectium 
of hexyl acetate provided in Figure 2. At the top of the 
figure is the pure ammonia mass spectrum and at the 
bottom is the labeled ammonia-methane mass spec- 
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trum. The ammonia spectrum shows a large ion at 
m/z 162. Clearly, if this large ion were an unknown, it 
would not be possible to tell if it was a protonated 
molecular ion or an adduct with ammonia. However, 
by using the labeled reagent gas we obtain both an 
[M + H]+ ion (m/z 145) that shows no labeling and a 
clearly labeled adduct ion at m/z 162. 
Figure 3 provides the ammonia and labeled ammo- 
nia-methane spectrum for 1-adamantanol. In this case 
we have a difficult situation in which the molecule 
loses water. Observation of the unlabeled spectrum 
indicates that the ion at m/z 170 may be an [M + HI+ 
ion or it may be an [M + NH,]+ ion. Also the m/z 
152 ion may be an [M - H20]+ or an [M + NH, - 
H,O] + ion. The use of labeled reagent gas clearly 
indicates that both m/t 152 and 170 contain nitrogen 
and therefore m/z 170 is [M + NHJ+ and m/z 152 is 
[M + NH, - H,O]+; m/z 135 consists of [M + H - 
H20]+. This spectrum also has been studied by using 
linked scans [5], which agree with this assignment. 
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Figure 2 Chemicd ionization mass spectrum of hexyl acetate 
(a) with ammonia and (b) with 5% ammonia (50% 15N) in 
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Figure 3. Top: Chemical ionization mass spectrum of adaman- 
tan01 (a) with ammonia and (b) with 5% ammOnia (50% K1’N) in 
methane as the reagent gas. methane as the reagent gas. 
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When comparing labeled and unlabeled spectra, it 
is important to remember that we must compare the 
sum of the labeled ions versus the sum of the unla- 
beled ions. For example, in Figure 2 we find that if we 
take the sum of 162/163 and compare it with the sum 
of 145/146 for each of the two spectra, then the rela- 
tive amount of m/z 145 is found to be quite similar. 
However in Figure 3, if we compare the sum of 170/171 
with the sum of 135/136, we find that m/z 135 is 
approximately a factor of 2 higher. This enhancement 
is presumably due to the presence of CH,. 
Some molecules do not produce adducts at all and 
as a result do not show any labeling. Most amines fall 
into this category. Also the degree of adduct formation 
([M + NH,]+) generally increases with decreasing 
source temperature and increasing source pressure. 
Some molecules show small adducts for [M + C,H,]+ 
and [M + C,H,]+. We find this gas can be 2 to 3 times 
more sensitive than ammonia alone, which is in good 
agreement with ref 4. 
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